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GENERIC PARTITION IN THE AMPHIPOD FAMILY 
CHELURIDAE, MARINE WOOD BORERS 
By J. LAURENS BARNARD J 
The small family Cheluridae is composed of three species of wood-
boring amphipods, at present assigned to the single genus Chelura 
Philippi. It is believed by the writer that the strongly contrasting morpho-
logical structures of the three species should be pointed out and that each 
species be relegated to a separate genus. The purpose of this paper is to 
describe these genera, and to discuss the distribution of each. 
ACKNOWLEDGEMENTs.-Specimens have been examined through the 
courtesy of the following persons: Mr. Clarence R. Shoemaker, U.S. 
National Museum; Dr. Isabella Gordon, British Museum of Natural 
History; Dr. Th. Monod, Dakar, French West Africa; the W. F. Clapp 
Laboratories, Duxbury, Massachusetts; Professor M. Buljan, O(;("ano-
graphic Institute Ribarstvo, Split, Jugoslavia; Dr. C. H. Edmondson, 
Bishop Museum, Honolulu; Dr. S. M. Shiino, Prefectural University of 
Mie, Japan; and Dr. Norman T. Mattox, Allan Hancock Foundation. 
University of Southern California, Los Angeles. 
Family CHELURIDAE Allman 
DIAGNOsIs.-Gammaridean Amphipoda with the body depressed dor-
soventrally; urosome (last 3 pleon segments) large, segments immovably 
fused together, marked ventrally by sutures, the third segment very large; 
uropod pairs 1, 2 and 3 dissimilar to each other in shape and size; telson 
foliate, entire; accessory flagellum present on antenna 1; flagellum of 
antenna 2 consisting mainly of a single large article in the adult. 
REMARKs.-The large urosome and peculiar uropods distinguish this 
group of amphipods. 
The specific contrast in morphological features between each pair of 
the three known species in the family is of considerable magnitude, greater 
than found in most genera of other amphipod families. These features are 
discussed below. 
Supra.antennal line.-This is a ridge which marks the boundary 
between the anterior face and dorsal surface of the head. It is common 
to almost all other gammaridean amphipods, including Chdura insulae, but 
it is absent in C. terebrans and C. brevicauda. The lack of this ridge 
appears to be of fundamental generic importanee. 
Gnathopods.-In general the gnathopods of amphipods are conserva-
tive at the generic level, so that each species in a gen us has gnathopod" 
'Marine Zoologist, AJJan Hancock Foundation. and Research Associate. Beaudette 
Foundation. 
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of similar size and structure, except for minor ornamentations of specific 
value. Thus, the great contrast between the very large gnathopods of C. 
insulae and the very small ones of C. terebrans and C. brevicauda is a 
feature of generic importance. 
Uropod 2.-The lack of rami on uropod 2 in C. brevicauda is a major 
qualitative difference separating it from C. terebrans and C. insulae. 
[ropod 3.-The presence of a small inner ramus on uropod 3 in C. 
leu'brans and its absence in C. insula/' and C. brevicauda is of significance. 
This kind of qualitatiw difference has been used throughout the Amphi. 
poda as a generic character. 
This assortment of critical differenccs among the three species is 
useful for their generic separation. 
RIDAEKEY TO THE GENERA OF CHEL 
l. Uropod 3, inner ramus small but distinct CHELLRA 
l. Uropod 3 lacks inner ramus 2 
2. Uropod 2 with 2 rami TROPICHELLTRA n.g. 
2. Uropod 2 lacks rami NIPPOCHELlRA n.g. 
Genus CHELURA Philippi 
CheluYCI Phitippi 1839. p. 120; Allman 1847, p. 362; Sars 1895, p. 626; Stebbing 1906, 
p. 693. 
Nelllerles White 1847, p. 90 (nomen nudum). 
DIAGNOSIs.-Supra.antennal line absent except to define lateral eye 
lohes: gnathopods small; uropod 2 bears 2 rami; uropod 3 bears a small 
ll1ner ramus. 
Chelura lerebrans Phillippi 
(Figs. 1,1. F, G) 
Chelura tet'cbrans Philippi 1839. p. 120, pI. 3, fig. 5; Allman 1847, p. 363. pIs, 13, 14; 
Sars 1895, p. 627, pI. 225; Stebbing 1906, p. 693, fig. 119; Barnard 1950, p. 90, 
pIs. 32, 33 (with references) 
DIAGNOSIS.-With the characters of the genus. Segment 3 of the pleon 
bears a large dorsal process, directed backwards and slightly deflexed. 
REMARKS. More than 65 important references to this species have been 
made in the literature since the description of the species, most of them 
in regard to additional distributional records or sparse note,; on its ecology. 
This species was studied by Barnard (1955a) in Los Angeles Harbor 
where it was found to occur with two species of the isopod Limnoria. It was 
determined that Chelura i,; a woodborer of minor importance, depending 
on Limnoria to dig burrows which are then invaded by Chelura. The 
chelurids are able to enlarge the burrows of Limnoria by a rasping action 
but are not able to burrow their own discrete tunnels. When placed on 
fresh wood in the absence of Limnoria the chel urid,; browse and erode 
surface furrows in the soft wood layers. 
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Fig. 1. Ch"lura ter<:hranJ Philippi. A male specimen 5 mm. long. 
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NEW RECORDS. WESTER ATLANTIC: Massachusetts at Boston, Wey-
mouth, Quincy, Vineyard Sound and Cuttyhunk; Rhode Island at 
~ewport; Connecticut at New London (all specimens from W. F. Clapp 
Laboratories); En!!:land at Millport and Portsmouth (BMl\H); Mediter-
ranean at A!!:ulhas Spain (RMNH); Jugoslavia at Ston Mali (Professor 
Buljan); Greece at Zante (in cable 292 fms., 1916) (BMJ'.<H): Egypt at 
Suez Canal (BMNH) ; WEST AFRICA at Port Etienne (Th. Monod). 
DISTRIBlTlO"i.-(see map), WESTER:'oI ATLA"ITIC, Massachusetts to 
South Carolina and Bermuda; NORTHEASTER:'l ATLANTIC. southern \!orway. 
British Isles; \Tetherlands; France; MEDITERRAl\EA:'l; BLACK SEA; SOLTH-
EASTER'\' HLA'HIC, French West Africa and South Africa, probably 
discontinuous between; SOUTHWESTERN PACIFIC, Australia; New Zealand; 
EASTER"! PACIFIC, California. 
Genus Tropichelura, new genus 
DIAGNOSls.-Supra-antennal line present; gnathopods lar!!:e; uropod 
2 bears 2 rami; uropod 3 lacks an inner ramus. 
Tropichelura insulae (CaIman), new combination 
(Figs. 2.4 C. D, E) 
Chelul'a illsulae CaIman 1910, p. 182, pI. '), figs. 1-6; Miller 1924, p. 1')9, pI. 12, figs. 
1-2; Barnard 19')'), p. 39. 
NEW RECORDS. Paraguera, Porto Rico (collected by Dr. "Jorman T. 
Mattox. 1957). 
DISTRlBITTIO'\'.-PACIFIC OCEA"': Hawaiian islands at Honolulu; 
Caroline Islands at YajJ and Palau: Mariana Islands at Saipan: Samoa; 
CARlEBEA'" SEA: Costa Rica at Limon; Trini dad at Gaspar Grande Island; 
Puerto Rico at Paraguera; I:\DIA~ OCEAJ\ at Christmas Island. 
Genus Nippochelura, new genus 
DIAGNOSls.-Supra-antt'nnal line apparently ab~ent, dor~al front of 
head armed with a large process; gnathopods small; uropod 2 lacks rami; 
uropod 3 lacks an inner ramus. 
Nippochelura brevicauda (Shiino) new combination 
(Figs. 3, 4 A, B) 
Chelura brevicaudd Shiino 1948. p. 25, figs. 1·3; Mawatari 1950, p. 66, figs. 14 B, C, 1'): 
Shiino 1957, p. 186, figs. 13·15. 
MATERIAL EXAMI:'lED.-Misaki, Japan, 3 specimens courtesy of Dr. 
S. M. Shiino; and 3 specimens from the same locality in the U.S. National 
Museum. 
DISTRIBUTION. Japan at Misaki, Onagawa and Kominato. 
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Fig. 2. T'opichelu"a insulae (Caiman). A male specimen 6 mm. long. 
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Fig. 3. Nippocheluy.l brel,jcauda (Shiino). A male spccil11an 3 111111. long. 
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Fig. 4. Head structures of chelurids. A-B. Nippochelu1"t1 bl'el'icauda. A, lateral; B. 
anterior. showing bases of antennae as cross-hatched areas. C-E T"opich~lura inJltIae. C, 
lateral; D, oblique dorsal anterior to show supra-antennal line; E. anterior. F-G. Chelura 
terebranJ. F, anterior; G. lateral. 
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ZOOGEOGRAPHY OF THE CHELURIDAE 
The distribution of the three species of chelurids has heen plotted 
on fig. 5. Marine isotherms were examined from Sverdrup. Johnson and 
Fleming (1942) in relation to the known distribution of the specie,;. It 
was determined that the winter isotherm of 22° C in both hl"mispheres 
(February in the northern and August in the southern) provided an 
effective isolation between C. terebrans and T. insulae. Thus, C. tercbrans 
is restricted to waters colder than 22° and T. insulae to waters warmer 
than 22°. These isotherms touch coastlines and islands of large geographic. 
extent where chelurids have not been reported and where field collections 
should he made to determine thl" validity of this thermal barrier. For 
instance, the west coast of Africa lies within the temperature range or 
C. insulae. However, then' is a probability that C. insulae does not live in 
this region because: of the great di,;continuity in di,;tribution which would 
have to prevail. On the other hand, chelurids are easily transported by 
wooden ships, rafts, floats and other objects. This probably accounts for 
the wide geographic distribution of C. terl'brans in the Atlantic and Pacific 
Oceans. 
The eastern coast of the enited States is of interest, between South 
Carolina and the southern tip of florida, when~ the distributions of T. 
insulae and C. terebrans should either overlap or be discontinuous. 
Repeated efforts by zoologists to collect chelurids in Florida. at the request 
of thl' writer, have resultl'd only in the collection of corophiid amphipods 
which bear a distant resemlJlance to chelurids. 
It must be pointed out that oceanic isotherms are less critical limits 
to the distrihution of chelurids than specific shallow water thermal 
variables in the harbors and estuaries where the animals actually Ii ve. 
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LILJEBORGIID AMPHIPODS 
OF SOUTHERN CALIFORNIA COASTAL BOTTOMS 
WITH A REVISION OF THE FAMILY 
By J. LAURE1\S BAR~ARD 
The benthic invertebrates of the coastal shelve" of southern California 
have been sampled quantitatively by a continuing program at the Allan 
Hancock Foundation. since 1952 (Hartman 1955. 1956 and Hartman and 
Barnard 1957). 
Much of the difficulty hampering the ecological analyses of these vast 
materials (amounting to more than 2,000 samples) has been the large 
number of undescribed species of polychaetes and crustaceans which com-
prise the largest share of the fauna, more than 75% of the species of the 
bottom belonging to these two large groups. Prior to 1952 le"5 than 5% 
of the crustacean species were known. In order of numerical importance 
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the benthic crustaceans are amphipods, cumacean:;, tanaids, isopod:;, 
ostracods, pinnixid crabs, followed by other groups of minor importance. 
The cumaceans, tanaids and ostracods are virtually unknown. The 
pinnixid crabs probably have been largely described but need considerable 
revision. The isopods have been studied by Menzies and Barnard (in 
press, Hancock Foundation). Barnard has written a serirs of papers on the 
amphipods (Barnard 1954, 1955, 1955a, 1957, 1957a, 1958, 1958a) and 
has prepared a paper on the phoxocephalids (in press, Hancock Foun-
dation). Dr. D. E. Hurley is preparing a paper on the Lysianassidae. 
In order of specimen abundance amphipod families are ranked as 
follows: Phoxocephalidae, Ampeliscidae, Lysianassidae, Oedicerotidae, 
Liljeborgiidae, Pardaliscidae and Haustoriidae, followed by scattered 
specimens in 35 other families; systematics of the first three families and 
the eighth is either published or in press. The fifth family, the Liljebor-
giidae, is the subject of the present paper. 
The writer wishes to acknowledge Dr. Olga Hartman for her untiring 
concern to taxonomic problems of benthic invertebrates, and Dr. E. Yale 
Dawson and the Beaudette Foundation for providing support and publica. 
tion of this paper. 
Family LILJEBORGIIDAE Stebbing 
DIAGNOSIS.-Rostrum of head small; antenna 1 shorter than second; 
accessory flagellum present; mandible with poorly developed molar, first 
article of palp elongated; palp geniculate between articles 1 and 2; fourth 
coxa with upper posterior margin excavated; lower lip lacks inner lobes; 
gnathopods well developed; telson split to its base. 
NOTEs.-This diagnosis is considerably revised from Stebbing, 1906: 
229. Several former diagnostic characters are no longer valid and have 
been omitted. The italicized portion provides the critical points for final 
determination. 
Lil jeborgiid amphipods are quite plain and "normal" in the sense 
that they represent the typical textbook definition and figures of gener-
alized amphipods. In this respect they resemble the family Gammaridae. 
hut differ from that family principally by the mandibular structure. 
REMARKs.-Nearly every modern amphipod systematist has com-
mented on the identification difficulty in the Liljeborgiidae, and the writer 
has been no exception in the present reseaches. The difficulties in the five 
species described herein have centercd on the close similarity of all the 
species, especially the difficulty of separating the juveniles and females of 
the species. At first, it was believed that only two species were represented. 
However, one of the "species" exhibited three contrasting color "phases." 
These were studied in considerahle detail and qualitative (though subtle) 
morphological features were found to distinguish the species, especially 
in the males. The minute albino species was at first thought to be a 
recessive mutation correlated with early drath, Lut afkr conducting a 
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sampling program in the middle of a bed of echiuroid worms a large 
number of minute sexually mature adults of this species were dis-
covered in six of the twenty-two samples. Of particular confusion was the 
apparent hybridization or retardation of adults of one species which 
provided for a time a neat series of intergradations between two others. 
However, the large collections accumulated during the last ~ years have 
demonstrated the relatively low rate of hybridization or retardation. 
Because of the close relationship of the several species it is difficult to 
decide whether some species are hybridizing or whether these aberrant 
intergrades are simply mutations. In all of these "hybridization cases" 
sexually mature animals have been found. However, female,; with eggs 
have been found only in a few specimens. The lack of eggs in the other 
hybrids may be due to the washing processes of the sampling methods 
causing their loss. The pre,;ence of eggs, of course, does not mean that 
they are fertile. 
In allocating the five southern California species to genera it hecame 
necessary to revise the family Liljcborgiidae as follows (see the original 
composition of the family in my Index to the Gammaridea, Barnard 
1958) : 
LILJEBORGIA Bate (as in Barnard 1958) 
IDUNELLA Sars (revised to include) 
Idunella aequieornis (Sars) (type specie,;) 
Idunella ehilkensis (Chilton) 
Jdunella longirostris (Chevreux) (ex Sextonia) 
fJ5TRIELLA, new genus 
Listriella dahli (Schellenl,erg) (ex [dunella I 
Lislriella pieta (J\orman) (ex I dunella) 
Listriella melaniea n.sp. 
Listriella golPta n.sp. (type species) 
Listriella eriopisa n.sp. 
Lislriplla albina n.sp. 
Listriella diffusa n.sp. 
SEXTONIA Chevreux .. Idunella 
KEY TO THE GENERA OF LILJEBORGIIDAE 
1. Gnathopod 1 larger than gnathopod 2 mUN ELLA ( = Sextonia) 
1. Gnathopod 1 smaller or equal to gnathopod 2 2 
2. Article 5 of gnathopods 1-2 strongly produced, slender 
and elongate; outer ramus of uropod ~ simple LILJEBORGIA 
2. Article 5 of gnathopods 1-2 weakly produced, 
thick and blunt, outer ramus of uropod 3 
composed of 2 articles LISTRIELLA n.g. 
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TABLE 1 
Table of systematic criteria in Listriella from 
southern California 
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Listriella MALE K 0 0 X X X X 0 X X X 
melanica FEMALE K 0 0 X X X X 0 X X 
JUVENILE K 0 0 X X X X 0 X X 
Listriella MALE D 0 0 X X X X OXX 0 0 
diffusa FEMALE D 0 0 X X X X OXX 0 
JUVENILE D 0 0 X X X X OXX 0 
Listriella MALE DS H X X X X X 0 X X X 
goleta FEMALE DS H XOX X X X 0 X X 
JUVENILE DS H 0 X X X X 0 X X 
Listriella ~1ALE S X 0 X 0 0 () X XOO X 
eriopisa FEMALE S X 0 X 0 0 0 X XOO 
JUVENILE S X 0 X X XOOXXOXOO 
Listriella MALE 0 0 OXO X XOX OXX 0 X 
albina FEMALE 0 0 OXO X XOX OXX 0 
JUVENILE 0 0 OXO X XUX UXX 0 
K = dark 
S = striped 
DS = diffused-striped 
X = positive 
0= negative 
OX and XO = intermediate 
H = hour~lass-shaped mark 
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Genus ldunella Sal's 
ldunella Sal's; Stebbing, 1906: 234. 
Sextonia Chevreux, 1920:76-77 
REMARKs.-Apparently Chevreux (1920) overlooked the fact that 
ldunella aequieornis, the type species of ldunella, has the first gnathopod 
consideraLly larger than the second gnathopod in both se>..es, for in 
Chevreux and Fage (1925) the two genera are separated \tith the erro-
neous statement that the gnathofJods of ldunella are coequal in size. By 
restricting liljeborgiids with large first gnathopods to ldunella and 
removing the tYfJe species of Sextonia to ldunella it becomes necessary 
to create a new genus for the reception of the other two species assigned 
to ldunella (/. pieta and I. dahli) and the five species described hen~in, all 
of which have the second gnathopod as large or larger than the first. 
Genus Listriella, new genus 
DTAGC"OSIS.-Liljeborgiid with gnathopod 2 as large or larger than 
gnathopod 1; fifth articles of gnathopods 1-2 weakly produced, thick and 
blunt: uropod ::I with outer ramus composed of two articles, always in 
juveniles, occasionally fusing to a single article in adults. 
TYPE SPECIES -- Listriella goleta n. sp. 
Listriella melanica, new species 
(Figs. 1, 2) 
DIAG'\'Osls.-Darkly pigmented in a characteristic pattern as shown 
in figure 1; specimens bleached in alcohol with article 2 of antenna 1 
retaining a band of dark pigment which is characteristic and can be used 
as a critical feature in the southern California an~a; eyes well developed. 
Fig. 1. Listl'i~lla melanica n. sp. A female specimen 2.7) mm long from sta. 4847. 
1959 BARNARD: AMPHIPODS 17 
enclosed in a distinct capsule; gnathopods 1-2 with the palms of article 
6 slightly more blunt and more transverse than in other southern California 
species (except L. diffusa); anterior edge of article 6, gnathopod l. 
slightly more convex than in other loral species; gnathopods darkly pig-
mented; peraeopod 5 with articles 6 and 7 slender, artide 6 neVf'r tending 
to a paddle-shape; third pleonal epimera with convex posterior edge, 
sweeping ventrally Lo a notch at the lower corner; uropod 3 in both sexes 
bearing short. equal sized rami. 
G 
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Fig. 2. Lislfiella melanica n. sp. A-P. Female, 3 mOl., sta. 47'\8. A, B, gnathopods 
1, 2; C, upper lip; D, mandible; E, F, lower lip; G, H. maxillae 1, 2: J. ], K, maxilliped; 
L part of antenna 1 and accessory flagellum: M. N. 0, uropods, 1, 2, 3; P, lelson. Q-R. 
Male, 4 mm., sta. 4853, gnalhopods 1, 2. 
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MALE.-Thf' rami of uropod 3 are similar to those of the female, 
but the second gnathopod is quite enlarged with a very oblique and 
excavated palm. 
HOLOTYPE.-AHF ~o. 573, female, 1, mm. 
TYPE LOCALITY.-Station 5501, off ~ewport, California, 33-36-54 _" 
117-56-48 W, December 16, 1957, 34 feet depth, coarse gray-brown sand. 
RELATIO"ISHIP.-This species is most easily confused with L. diffusa 
n. sp., but Table 1 and the key to thf' species may he used for thpir 
distinction. 
In general, the species is easily recognized by its dark and charac-
teristic pigmf'nt. Occasionally, preserved specimens becomf' hleachf'd, but 
thf' gnathopods retain a dark color, and the sf'cond article of antenna 1 
carries a dark band. 
MATERIAL EXAMl'iED.-Stations 4743 (1),4758 (3),4779 (5),4810 
(1), 1-822 (1), 4847 (1), 4852 (2), 4853 (3). 4868 (3), 4869 (l), 1-875 
(2),4938 (ll. 4953 (2),5187 (3),5270 (1),5501 (1),5507 (2),5533 
(5), 5564 (9\. 5576 (1),5606 (5), 5628 (~). 
Ratio of males to [f'males, 1 :5. 
DISTRIBUTIOi' .-Pt. Conception to thp Mexican Border. Stations are 
scattf'red. The animal occurs on the Santa Barbara shelf at ~ stations 
which are marginal to the heavy ('oncentrations of L. goleta and L. 
eriopisa. Closely spa('ed on shallower sandy sediments at the Mexican 
Border. 
Listriella diffusa, new species 
(Figs. 3-5) 
DIAGNOsIs.-Darkly pigmented in a diffused pattern; specimf'n" 
bleached in alcohol ~ith article 2 of antenna I lacking pigment; article 3 
of antenna 1 usually retaining a Vf'ry small amount of pigment; eyes well 
developed, enclosed in a distinct capsulf'; gnathopods 1-2 with thf' palms 
of article 6 slightly morf' blunt and transverse than in other southern 
Cal ifornia species (excf'pt L. melanica) ; anterior edge of article 6, gnatho-
pod 1, slightly more convex than in other local species; gnathopods darkly 
pigmented; peraf'opod 5 with article 6 tendin!! slightly to a paddle shape, 
articlf' 7 slender; third pleona] e)Jimera with convex posterior edge 
sweeping ventrally to a notch at the lower corner: uropod 3 in females 
Lf'aring short, equal sized rami. 
MALE.-The male bears large second gnathopods with a medial 
invaginated pocket on article 6; uropod 3 has a characteristically falcate 
outer ramus and a spiny inner ramus. 
HOLOTYPE.-AHF No. 564, male, 3.5 mm. 
TYPE LOCALITY.-Station 4769, SW of San Matf'o Pt., Calif.. 33-19-45 
N. 117-33-25 W, December 9, 1956, 79 feet depth, green to black sand. 
RELATIO"ISHIP.-This species is easily confused with L. melanica 
n. sp. Occasional specimens bear a pigment pattf'Tn ~ hich resembles L. 
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m('lanica, though more diffuse. Most specimens, however, have the totally 
diffuse pattern as illustrated. The lack of a pigment band on article 2 of 
antenna 1 is the only characteristic by which T have been able to identifv 
the females and juveniles of this species. 
Fig. 3. LiJ'riella dif!lIJ" n. sp. The male, holotype specimen, 3.5 mm. long from sta. 
4769. 
Fig. 4. LiItriella dif!usa n. sp. A female specimen 3.) mm. long from sta. ·1769. 
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MATERIAL EXAMI"'ED.-Stations 4720 (1),4743 (2),4759 (1),4769 
(3), 4777 (1),4841 (6),4853 (1),4869 (2),1270 (2),4877 (1),1917 
(3),4927 (2),5043 (1), 5187 (1),5500 (1),550811),5534 (l), 5539 
(1), 5564 (1), 5606 12). 
Ratio of males to females, 1.0: 1.3. 
D1STRIBl TIO"! .-Pt. Conception to the Mexican Border. Stations are 
scattered. The animals have not been found on the Santa Barbara shpl£. 
Closely spaced on shallower sandy sediments at the Mexican border, 
similar to L. melanica. 
Listriella goleta, new species 
(Figs. 5. 6. 7) 
DHGNOSIS.-Diffusely pi~mentpd with characteristic bands; head 
with small hourglass-~haped pigment mark: eyes well developed, enclosed 
in a distinct capsule; gnathopods not darkly pigmented, with oblique 
pal ms; anterior edge of article 6 of gnathopod 1 nearly straight; ppraeopod 
5 with slender sixth and seventh articles; third plevnal epimera with 
convex posterior edge and a notch at the lower COTnpr; uropod 3 in hoth 
sexes with equal sizpd rami, the outer ramus tending to bp slightly 
shortened in larw~ adults. 
Fig. ~. LiSlriella di!fusa n. sp. A·C Male. 3.2~ mm., sta. 4841. A, B, gnathopods 
I, 2; C. llropod 3. D·G. Female, 3.~ 111m., sta. 4769. D, E, gnathopods 1, 2: F. llropod 
3; G, tel son. 
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Fig. 6. Listriella goleta n. ~p. A male specimen 6 mm. long from sta. 5581. 
M 
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Fig. 7. Listl'iella goleta n. sp. A-D. Male. 6 mm., sta. 5581. A. B, gnathopuds I. 2; 
C, uropod 3; D, telson. E-O. Female, 4.5 mm., sta. 5404. E, head; F, upper lip; G, H. 
mandible; I, lower lip; J, K, maxillae I, 2; L, maxilliped: M, pcraeopoJ I: N, 0, 
uropods 1, 2. 
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MALE.-There are no apparent sexual differences except for the lack 
of brood plates. 
I-IoLOTYPE.-AHF 1\0. 575, male, 7.5 mm. 
TYPE LOCALlTY.-Station 5006, off Newport, CaliL, :33-36-10 N, 
117-56-00 W, April 23, 1957, 120 feet depth, fine black silty sand. 
RELATIONSHlP.-The equal sized rami of the third uropods, the 
elongat~d second article of antenna 2, the lack of a head cap of pigment 
(just a small hourglass mark), the encapsulated eyf'S, and the presence of 
hody pigment distinguish this species from thf' others. in general it 
resembles L. albina n. sp., but differs by the preSf'nce of pigment and eyes. 
MATERIAL EXAMIl'IED.-Stations 4765 (1), 4771 (2),4774, (1),4782 
(1), 1785 (2), ,4817 (2), ct822 (2), 4823 (4),4824 (1),4825 (14),4815 
(2),1850 (1),4860 (1),4868 (2).4869 (2), 4871 (7),4874 (1), 4875 
(1), 4R81 (4), 4886 (1), 4922 (4), 4938 (]), 4954 (4), 4,955 (1), 4956 
(6),4981 (2),4982 (4),4983 (2),4984 (1), 5006 (2). 5092 (1),5098 
(1),5105 (2),5111 (3),5161 (1), 5163 (1),5165 (3), 5166 (6),5176 
!l), 5177 (1),5193 (1),5202 (2), 5206 (1),5234 (6),5259 (3),5261 
(8),5262 (2:i), 5269 (1),5270 (11. 5271 (2),5330 (13),5331 (].'), 
3357 (1), 5367 (10), 5368 (3),5371 (1),5400 (2),5400 (7),5101 (1). 
)402 (7),5403 (16), 5404 (8),5405 (4),5406 (1).5108 (16).5409 
(5), 5410 (6),5112 (10),5414 (8),5417 (10),5418 (5),5419 (16), 
5420 (4), 5500 (Il, 5509 (2), 5533 (2). 5538 (1),5560 (8),5563 (1), 
5576 (1),5579 (5),5581 (71, 5583 (1),5586 (1),5591 (4),5595 (2), 
5616 (1),5628 (3),5710 (3),5729 (12),5730 (2),5731 (1),5732 (2i. 
Ratio of males to females, 1: 1. 
DlSTRIBlTION.- Pt. Conception to the Mf'xican Border. Heavy popu-
lations of thf' species occur in thf' silt beds of thf' Santa Barhara shelf. 
Found in ~ewport Canyon and at Santa Catalina Island. 
Listriella eriopisa, new species 
(Figs. 8, 9, 10) 
DBGl'<osIs.-Body with a series of bold stripes, as illustrated in figure 
H; dorsal part of head bearing a cap of pigment; eyes poorly developed, 
composed of a few ommatidea widely scatten'd, not in a distinct capsule; 
gnathopods 1-2 with palms wry oblique; gnathopod 2 much larger than 1; 
gnathopod 1 with anterior edge of article 1 nearly straight; gnathopods 
not darkly pigmented; peraeopod 5 moderately to strongly paddle-shaped, 
with article 7 quite short; third pleonal epimera with posterior edges 
nearly straight, the notch at the lower corner nearly obsolete in adults. 
better developed in juveniles; uropod 3 in both sexes with inner ramus 
elongated, outer ramus about one third as long as inner ramus, with second 
article nearly oLsolete. 
MALE.-I n large males the second gnathopod has artiC'le 6 mort" 
elongated and the palm more differmtiated. 
HOLUTYPE.-AHF No. 572, male, 6.2 mm. 
1959 BARNARD: AMPI-IIPODS 23 
Fig. 8. Li.rtrielld criopi.ra n. sp. A female specimen ~ mOl. long f.rom sta. 5579. 
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Fig. 9. Li.rtl'iella el'iopi.ra n. sp. A-Q. Female, 5 mm., sta. 5~79. A, B, antennae 1, 
2; C, upper lip; D, D', mandibles; E, lower lip; F, G, maxillae 1, 2; H, maxilliped; J, 
gnathopod 2; J, K, L, M, ends of peraeopods 2, 3, 4, 5; N, 0, P, uropoJs I, 2, 3: Q, 
tel son 
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TYPE LOCALITY.-Slalion 5579, off Santa Barbara, California, 34-23-
20 N, 119·39-10 W. January 29 ,1958, 128 feet depth, olive gre('n silt. 
RELATW"'SHIP.-This speci('s is most easily eonfus('d with L. goleta. 
n. sp. Adults differ by the v('ry distinctive third uropods, and juveniles 
are recognizable by the head cap of pigment. Juveniles also ar(' easily 
confused with L. albina, but careful examination to demonstrat(' the 
presence of eyes is used to distinguish L. eriopisa. 
MATERIAL EXAMI\ED.-StaLions 4,72.3 (2), 4785 (2), 1822 (1),4823 
(2),4824 (2), 4840 (1),4846 (1), 4937 (1).4954 (2),4955 (1),4983 
(2),5165 (8), 5331 ~1), 5367 (11. 5374 (2),5,100 (3),5401 (1),5402 
(21),5403 (6),5404 (1).5408 (2), 5409 (2),5410 (9),5413 (1),5417 
(3),5418 (6).5506 (1), 5508 (4),5538 (2),5565 (1),5576 (2),5579 
(7), 5581 ~ 7), 5593 (l), 5594 (;)), 5595 (1), 5596 (1), 5738 (1). 
ABERRA'ITS, WITH EQLAL SIZED RAMI OF LROPOD 3.-Station,; 1764 
(l),4823 (1),4826 (1),5006 (1), 5168 (1),5259 (2),5372 (2), 5568 
\2). 5580 (21. 5585 (3), 55QO (2). 
Ratio of males tu remales (normal), 1:1. 
DISTRIBLTIOi'<.-Pt. Conception to Oct>ansid('. Widely scattert>d, but the 
Lest developt>d animals and densest populations art> concentratt>d in th(' silt 
beds of the Santa Barbara sht>lf. Thl:' aberrant form is located marginal to 
the normal form on thl:' Santa Barbara shelf and in Newport Canyon. 
o 
B 
~ ,,' ,-"\..:TiI.,..".-r;rJrJII 
~ F ~E 
Fig. 10. Listriella eriopisd n. sp. A-E. Juvenile, 2.5 mm .. sta. '550H. A, B. gnatho-
pods 1. 2; C, peraeopod '5; D, pJeon segments 1-3; E, uropod 3. f. Juvenile, 4 mlIl., sta. 
5736. uropod 3. G. Male, 6 mm., sta. 5579, gnatho['od 2. H. Female, '5 mill .. sta. 5579, 
gnathupod 1. 
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Listriella albina, new species 
(Figs. 11,12) 
DIAGNOSIS.-Body colorless, without pi~ment; eyes absent; ~natho­
pods 1-2 with oblique palms; article 6 of gnathopod 1 with strongly 
diverging margins, the anterior one straight; peraeopod 5 with artif'le 6 
slightly paddle-shaped, and article 7 long; third pleonal epimera with 
convex posterior edge and a notch at lower eorner; uropod 3 in both 
sexes with outer ramus slightly shorter than inner. 
MALE.-Gnathopod 2 slightly larger than in female and with a slightly 
differentiated palm. 
HOLOTYPE.-AHF No. 574, male, 3.5 mm. 
TYPE LOCALITY.-Station 5402, off Santa Barbara, Calif., 34-21-15 N, 
119-36-45 W, Nov. 21, 1957, 84 feet depth, olive green silt. 
RELATIONSHIP.-Closely related to L. goleta n. sp., but difEers by the 
lack of pigment and eyes, the shape of the first gnathopod and the slightly 
shortened outer ramus of the third uropod. 
MATERIAL EXAMINED.-Stations 4760 (1), 4763 (1), 4808 (l). 5046 
(1),5262 (2),5330 (2),5331 (3),5402 (11),5403 (5),5404 (2),5409 
(1),5410 (4.),5418 (1),5505 (1), 5564 (2), 5579 (1),5594 (2). 
Ratio of males to females, 1:1. 
DISTRIBUTION.-Pt. 'Conception to Ocean~ide. Widely scattered ex<.:ept 
for some concentration at the shallow edge of the silt beds on the Santa 
Barbara shelf, with L. goleta and L. eriopisa. 
Fig. 11. Lis/riel/a albina n. sp. A female specimen 3 mm. long from sta. ~418. 
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Fig. 12. Listriel/a ••lbillet n. sr. A-C. Male, 4 mm., sta. 5402. A, B, gnathopods 1,2; 
C. urupod 3. D-E. Female, 3 rr.m., sta. 54tH. gnathopods, L 2. F-l. Female, 3 mm., sta. 
4763. F, G, H. uropods I, 2, 3; I, telson. J. Female, 4 mm., sta. 4760, uropod 3. 
.
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CHART l. 
Distribution of Listriel/a goleta n. sp. on Santa Barbara shelf, southern California. 
Contours in fathoms. Dots are stations. 
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CHART 2. 
Distribution of Listriella eriopisa n. sp. on Santa Barbara shelf, southern Califurnia. 
Contours in fathoms. Dots are stations. 
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CHART 3. 
Distribution of LiJlfielia albina n. sp. and L. melanicci n. sp. on Santa Barbara 
shelf, southern California. Contours in fathoms. Dots are stations. 
